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MEMORANDUM

DATE: 05-DEC-2019

SUBJECT: TCVP: Review and Summary of Residue Transfer Studies Submitted

PC Code: 083701, 083702 DP Barcode: D453149
Decision No.: 552915 Registration No.: N/A
Petition No.: N/A Regulatory Action: Registration Review
Risk Assessment Type: N/A Case No.: 321
TXR No.: N/A CAS No.: 961-11-5, 22248-79-9
MRID Ne.: 50719201, 50719202, 50881801, 50881802 40 CFR: N/A
FROM: Kelly Lowe, Environmental Scientist

Risk Assessment Branch 7
Health Effects Division (7509P)

Wade Britton, MPH, Environmental Health Scientist
Risk Assessment Branch IV
Health Effects Division (7509P)

THROUGH: Michael S. Metzger, Chief
Risk Assessment Branch V/VII
Health Effects Division (7509P)

TO: Patricia Biggio, Chemical Review Manager
Pesticide Reevaluation Division (7508P)

ACTION REQUESTED:

PRD requested that HED conduct a review of several pet collar residue transfer studies submitted
by Hartz Mountain Corporation for tetrachlorvinphos (TCVP). These studies measure the
relative fractions of TCVP and the plasticizing agent, diisooctyl adipate (DCA), and movement
of these residues exuding from the collar and spreading across the animal’s body using a variety
of study methods. The studies include the following: 1) a wipe and weigh of the collar following
placement on dogs with subsequent fur clipping and collar analysis, 2) fur clippings over 3 days
following collar placement with subsequent collar analysis, and 3) a study of residue transfer
following contact with a gloved hand. These data were determined to be acceptable for use in
risk assessment.
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SUMMARY OF STUDY RESULTS:

MRID 50719201: “Determination of Available Transferable Residue of TCVP and DCA Onto
Pet Hair During Normal Use”

The registrant provided this study to evaluate the available transferable residues and physical
state of the active ingredients, TCVP and DCA, during normal use of the Hartz Ultra Guard Flea
and Tick Collar for Dogs (EPA Reg. No. 2596-84). In Phase I, TCVP and DCA residues were
measured on dog hair and on the surface of the collar after collar activation on days 1 through 3
(hair and collar surface sampling). Hair was also sampled on days 7, 14 and 21. In Phase II,
TCVP and DCA residues were measured on a second set of test animals (neck, back, tail) for
three days after collar activation. During this phase, gloved mannequin hand petting simulations
were also used to collect residues three days after collar placement on a subset of dogs.

In Phase I, 18 dogs (6 groups of 3 dogs) were treated with TCVP pet collars; in Phase 11, 9 dogs
(3 groups of 3 dogs) were treated. Collars were removed from packaging, unrolled and stretched
before being placed on the dog’s neck. The full collar weight was recorded prior to placement,
and the cut off excess collar weight was taken after placement to get the initial weight of the
collar.

Wipe Sampling: Wipe sampling was completed for Phase I, Groups 1, 2, and 3. A 3” by 3” wipe
was folded around the collar and wiped along the entire collar. The process was repeated in the
opposite direction with a second wipe. The wipes were then folded and placed in a 2 oz. bottle,
sealed and shipped.

Fur Collection: Hair samples were collected (approximate 2 gram samples) from 6 test groups
on days 1 (group 1), 2 (group 2), 3 (group 3), 7 (group 4), 14 (group 5), and 21 (group 6). The
hair was clipped from the dorsal area of the neck from where the collar came into contact with
the dog (Phase 1, groups 1 through 6), midline, and base of tail (Phase I, groups 4 through 6;
Phase 11, groups 1 through 3). The clipped hair sample was placed in a pre-tared 2 oz bottle for
shipment and analysis by gas chromatography.

Collar Sampling: Separately, once the collars had been sampled and/or removed, they were
placed into a tared 4 oz jar, weighed, sealed and shipped for analysis.

Petting: In Phase 11, group 3 dogs were stroked with 30 petting simulations meant to mimic
normal petting actions (each petting simulation consisting of 3 strokes from the head and ending
at the tail- right side, left side and back line, resulting in 90 strokes) with a mannequin hand
sampler that had two cotton gloves over a polyethylene glove and was held by an individual. The
person holding the mannequin hand was the same individual for all dogs/simulations. After
petting simulations, individual gloves were removed and placed in separate containers and
shipped for analysis.

Summary of Results:
The hair, wipe, and collar samples were analyzed and results were presented for the amount of
TCVP and DCA. Additionally, the ratio of TCVP to DCA was presented for hair and wipe

Page 2 of 21

ED_005822_00001726-00002



samples. For the petting simulation study, results were presented for the amount of TCVP; the
amount of DCA was not analyzed.

Wipe Samples: DCA and TCVP were present together in all wipe samples (taken during Phase 1
on Days 1 through 3 only). In wipe samples, the range of ratios of TCVP to DCA were: 12 to
66X (Day 1); 12 to 31X (Day 2); 24 to 50X (Day 3).

Hair Samples: In Phase I, DCA and TCVP were present together in all hair samples. The range
of ratios of TCVP to DCA from neck fur were: 4.0 to 24X (Day 1); 8.9 to 12X (Day 2); 8.4 to
13X (Day 3); 1.8 to 6.0X (Day 7); 0.8 to 3.4X (Day 14); 0.7 to 5.8X (Day 21). Table 1 presents
the summary results (as taken from the report). In Phase 11, DCA and TCVP were also present
together in all neck hair samples; however, there were several back or tail samples where TCVP
was present and DCA was not detected. Tables 2 through 4 highlight those instances (as taken
from the report). Note: Hair samples appear to have been taken prior to the Day 3 petting
simulations.

Collar Samples: The initial and final weights were presented, along with the percentage of TCVP
and DCA. The collar initial analysis resulted in 15% TCVP and 27% DCA. For Phase I and II,
the final percentage TCVP ranged from 7.0% to 13% and the % DCA ranged from 24% to 29%.
Petting Simulations: TCVP was detected on all cotton gloves used in the simulation. The range
of TCVP for the outer cotton glove ranged from 2,800 pg to 3,800 pg and for the inner glove
ranged from 53 pg to 170 pg. The amount of DCA was not analyzed following the petting

simulations.

Results from the study are provided below in Tables 1-4 (tables copied directly from report).
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Table 1. Phase I Summary Results for Hair
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Table 3. Phase 11, Hair Residues, Day 2
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Table 4. Phase I, Hair Residues, Day 3
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*highlighted values represent samples were TCVP was measured but DCA was non-detect

MRID 50719202: “Movement and Measurement of Available Residues of TCVP and DCA
Onto Pet Hair During Normal Use — 3 days”

The intent of this study was for determination of form (solid vs liquid) by calculation of the ratio
of measured TCVP to DCA. The submitted data evaluated the spread of TCVP and DCA over
treated dogs and measured the relative fractions of these ingredients over the course of three
days. Fighteen dogs were treated with TCVP pet collars in 6 groups of 3 dogs each. Fur was
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collected {1 to 2 pram samples) from 2 test groups datly. The fur was clipped from 1) the dorsal
avea of the neck, from where the collar came o contact with the dog, 2) along the nudhne
{dorsal area} of the dog, halfway between the shoulder blades and the base of the tail, and 3)
along the nudine of the dog, at the base of the tail. The clipped fur sample was weighed and
then placed 1 a separste pre-tared 2 oz bottle for shipment and analysis. Separately, once the
pollars had been samplediremoved, they were placed o a 4 oz jar, sealed and shapped for
analysis.

Results from the for chipping were presented for each of the three fiw clippings for each dog
sampled on Days 1 through 3. The movement and measurement of TCVP and DUA pet fur
restdues and relative ratios s sommanzed 1 Table 5. Movement of residoes was measured as
early as the day following produoct apphication (Day 13 The majority of TCVP and DCA residue
for all 3 days were measured at the neck, as 18 expected since the neck s the application site,
followed by the back area. Detectable residues of DUA on the tail were measured only on Day
3. Where both TCVP and DCA residues were measured on an area of 2 sampled animal,
TCVR/DCA residue ratios residues ranged from 128~ 138X on Dav 1; 174 — 182X on Day 2:
and 5.6 - 88X on Diay 3,

The fur chipping vesulls indicate the movement of TOVE and DUA across the dog™s bodies from

the apphication site {neck) over Days | through 3. Further, for most of the neck and back
samples collected, TOVP measures are typically accompanied by DCA residues; most taal
samples result in TCVP residues onby with DUCA present only on Day 3.

Tuble 8 Suimmary of Movewent sud Resurmnent of TEUP and DO S tug) Pei Far Residoes and Relative
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Neck Back Tail
TOVP DUA Ratia TCVP DCA Ratio TOWP DUA Ratie
MCO41S 412542 $484 7.5 Q7.5 1132 & 192 34.9 5.8
MOUTE2 357317 62225 5.7 69,2 887 5.4 2114 2.9 5.4
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Table 5 Smmmary of Movement nud Measurement o
Rating

MO3537 519241 £364.2 9.4 7355 846 7.8 277 4 43 8.5

MOSDSY 10921 32887 3.4 12599 2324 57 18G5 12589 3R
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Hughlighted values represent samples wers TOVP was nusasured bt DOUA was non-detest

MRIDs S0881801; S0BBI882: “Determination of transferable residues of TCVP and DCA
released vuto cotton gloves from petting stmplations — Final Report”

The purpose of the study was 1o measure the transferability of the test substance, TCVP, and
DA from the hawr of a dog wearing a TCVP-mmpregnated collar. Each collar contamed 14.55%
TCVP {wtiwt), The collars are typically applied o dogs by securing the collar around the dog’s
neck and cuthing off any excess collar length.

A total of 9 dogs were used 1 the study, randomly assigned to 3 groups. Each group had
different assigned number of sinwlations. Dogs i Group 1 were petted for 3 sumulations, dogs
Group 2 recetved 10 pething simulations, and dogs i {mn;:r 3 vecerved 25 petting sinmlations.
Each sunulation consisted of three strokes conducted vsing a manneqguin hand fitted with three
cotton gloves. The first stroke was on the right sade, the second on the lefl side, and the thud
was along the back line. After the sunulations, all 3 gloves were removed and placed
mdividually into labeled jars. Samples were collected from each dog 4 days prior to apphcation
of the collar (4 days priey to treatment or ~-4DAT)Y and 10 days after application of the collar
{1ODAT). In addition, at the end of the study, each collar used on the annmals was collected,
stored 1 separate containers, and sent fo the analytical testing lsboratory facility,

Fortification samples were prepared on -4DAT and 10DAT. Duplicate samples were fortified
with each analvte at three levels: 120 ngfample (LOQ), 2.000 pg/sample, and 4. 400 yg/sample.
Fortified samples were handled, stored and shipped in the same manner as the residos samples,
Average recoveries for the low-, mid- and high-level fortified samples ranged from 873 - 114%
for TOVP on sampling day 10 and from 82.5-105% for DCAL

Glove samples collected prior to the application (-4DAT) did not have any detectable residues
and are not discussed heremr. The 10-DAT field samples were corrected nsing the 10-DAT field
fortification recovenies. Residues <660 pg were corrected for the average low level field
fortification recovery {87.3% for TOVP and 82.5% for DOCAY, residues =2 800 pg were corrected
for the average high level field fortification recovery {106% for TCVP and 100% for DUAY, and
resudues between 600 pg and 2,800 py were corrected for the average vud-level field
fortification recovery {114%6 for TOVP and 105% for DCA). Resudues were caloulated i
ng/glove, pg/om® of dog surface area, percent of inttial TCVP in collar, and percent of applied
dose transferred.

The difference between the untial collar weight and the end weight was multiphied by the percent
active wgredient in the collar {14.55% TUVY) to calenlate the actual dose spphed. The actual
dose apphied ranged from 0032 10 0.269 g ai {(average of 0,123 g). In addition, the yulial TCVP
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in the collar was calculated by multiplying the percent active ingredient in the collar (14.55%) by
the initial weight of the collar. The initial TCVP in the collar ranged from 2.52 to 3.05 g ai
(average of 2.81 g).

The highest average residues of TCVP occurred on gloves after 20 petting simulations (Group 3)
at 4,527.5 ug/gloves (5.98% of applied dose and 0.886 pg/cm?). The lowest average residues of
TCVP were observed on gloves from Group 2 (10 petting simulations) at 2,512.9 ug/gloves
(1.53% of applied dose and 0.456 pg/cm?). For DCA, average residues were highest on gloves
from Group 3 (20 petting simulations) at 473.9 pg/gloves. The relative ratio of TCVP/DCA
ranged from 7.0 to 14.5; the highest average ratio was observed in Group 2 at 12.9.

Percent transferable residues of TCVP is calculated by taking the ratio of the residues of TCVP
observed on the glove to the total amount of TCVP in the collar at application (calculated as the
percent TCVP * initial weight of collar). This results in percent transfer values ranging from
0.049% to 0.228%. The average percent transferable residues of TCVP were 0.098% for Group
1 (5 petting simulations), 0.086% for Group 2 (10 petting simulations), and 0.167% for Group 3
(25 petting simulations).

No major issues were identified during review of this study and the results are considered
acceptable for risk assessment purposes. A detailed review of this study was conducted and is
presented in Appendix A.
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Appendix A. Detailed Review of MRIDs 50881801; 50881802: “Determination of transferable
residues of TCVP and DCA released onto cotton gloves from petting simulations — Final
Report”

STUDY TYPE: Transferable Residues after Petting Simulations to Animal Hair

TEST MATERIAL: The test material was a TCVP-impregnated collar, referred to as Hartz® Ultra
Guard Flea and Tick Collar for Dogs. The collar contains a nominal 14.55%

(wt/wt) TCVP.
SYNONYMS: TCVP; Tetrachlorvinphos
CITATION: Study Author: William Russell Everett (Study Director)
Title: Volume 1 - Determination of transferable residues of
TCVP and DCA released onto cotton gloves from
petting simulations; Final Report (MRID 50881801)
Report Date: June 4, 2019
Study Author: J. Conti; K. Goldman; S. Hatzikyrakou; J. Driver; J.
Ross; and N. Driver.
Title: Volume 2 - Determination of Transferable Residues
of TCVP and DCA Obtained by Cotton Glove etting
Stokes from the Hair Coat of Dogs Following Pet
Collar Use (MRID 50881802)
Report Date: June 4, 2019

Performing Laboratories:  In-life phase:
BerTek, Inc.
104 Wilson Bottom Road
P.O. Box 606
Greenbrier, AR 72058

Analytical phase:

Hartz Technical Center

The Hartz Mountain Corporation
400 Plaza Drive

Secaucus, New Jersey 07094

Identifying Codes: Sponsor Study 2911; BerTek Study 107-057.
SPONSORS: The Hartz Mountain Corporation
400 Plaza Drive

Secaucus, New Jersey 07094
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EXECUTIVE SUMMARY:

The purpose of the study was to measure the transferability of the test substance (TCVP) and a
plasticizing agent [1, hexanedioic acid, bis (1-methylheptyl) ester or DCA] from the hair of a dog wearing
a TCVP-impregnated collar. Each collar contained 14.55% TCVP (wt/wt). The collars are typically
applied to dogs by securing the collar around the dog’s neck and cutting off any excess collar length.

A total of 9 dogs were used in the study, randomly assigned to 3 groups. Each group had different
assigned number of simulations. Dogs in Group 1 were petted for 5 simulations, dogs in Group 2 received
10 petting simulations, and dogs in Group 3 received 25 petting simulations. Each simulation consisted of
three strokes conducted using a mannequin hand fitted with three cotton gloves. The first stroke was on
the right side, the second on the left side, and the third was along the back line. After the simulations, all
3 gloves were removed and placed individually into labeled jars. Samples were collected from each dog 4
days prior to application of the collar (4 days prior to treatment or -4DAT) and 10 days after application
of the collar (10DAT). In addition, at the end of the study, each collar used on the animals was collected,
stored in separate containers, and sent to the analytical testing laboratory facility.

Fortification samples were prepared on -4DAT and 10DAT. Duplicate samples were fortified with each
analyte at three levels: 120 pg/sample (LOQ), 2,000 pg/sample, and 4,400 pg/sample. Fortified samples
were handled, stored and shipped in the same manner as the residue samples. Average recoveries for the
low-, mid- and high-level fortified samples ranged from 87.3 — 114% for TCVP on sampling day 10 and
from 82.5-105% for DCA.

Glove samples collected prior to the application (-4DAT) did not have any detectable residues and are not
discussed herein. Versar corrected the 10-DAT field samples using the 10-DAT field fortification
recoveries. Residues <660 pg were corrected for the average low level field fortification recovery (87.3%
for TCVP and 82.5% for DCA); residues >2,800 pg were corrected for the average high level field
fortification recovery (106% for TCVP and 100% for DCA); and residues between 600 pg and 2,800 pg
were corrected for the average mid-level field fortification recovery (114% for TCVP and 105% for
DCA). Versar calculated residues in pg/glove, ng/cm” of dog surface area, percent of initial TCVP in
collar, and percent of applied dose transferred.

The difference between the initial collar weight and the end weight was multiplied by the percent active
ingredient in the collar (14.55%) to calculate the actual dose applied. The actual dose applied ranged from
0.052 t0 0.2639 g ai (51,914 to 268,622 pg ai). In addition, Versar calculated the initial TCVP in the
collar by multiplying the percent active ingredient in the collar (14.55%) by the initial weight of the
collar. The initial TCVP in the collar ranged from 2.52 to 3.05 g ai (2,524,192 to 3,048,429 pg ai).

The highest average residues of TCVP occurred on gloves after 20 petting simulations (Group 3) at
4,527.5 ng/gloves (5.98% of applied dose and 0.886 pg/cm?). The lowest average residues of TCVP were
observed on gloves from Group 2 (10 petting simulations) at 2,512.9 pg/gloves (1.53% of applied dose
and 0.456 pg/cm?). For DCA, average residues were highest on gloves from Group 3 (20 petting
simulations) at 473.9 pg/gloves. The relative ratio of TCVP/DCA ranged from 7.0 to 14.5; the highest
average ratio was observed in Group 2 at 12.9.

Percent transterable residues of TCVP based on the initial TCVP in the collar ranged from 0.049% to
0.228%.; average percent transferable residues of TCVP were 0.098% for Group 1 (5 petting simulations),
0.086% for Group 2 (10 petting simulations), and 0.167% for Group 3 (25 petting simulations).
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Percent transferable residues of applied TCVP dose ranged from 0.93% to 6.83%; average percent
transferable residues of applied TCVP were 2.38% for Group 1 (5 petting simulations), 1.53% for Group
2 (10 petting simulations), and 5.98% for Group 3 (25 petting simulations).

The following issues of concern are noted:

e Laboratory fortification samples were not analyzed at all. Typically, laboratory fortification
samples are performed with each sample run as a check against losses that occur during
laboratory operations (extraction, cleanup, analytical measurement). However, field fortified
samples were analysed concurrently with the field samples.

e The characteristics of the mannequin hand were not reported, such as type of plastic and surface
area.

¢ The amount of pressure applied to the mannequin was reported as “medium,” with no
quantifiable measurement reported. The same sampler was used for all petting simulations
according to the study protocol.

e No information was provided on the fate of the product once it is applied. The samples were
analyzed for parent compound only (TCVP).

e Cotton gloves were used to the collect the samples. No absorbency data were presented to
quantify the difference between cotton gloves and bare hands.

e The study was conducted using only one breed of dog.
e There was only one sampling interval after application of the collar.

e Storage stability was demonstrated by the analysis of field fortified samples handled, stored and
shipped in the same manner as the residue samples. However, the length of storage prior to
analysis was not reported for the field fortified samples or the residue samples.

e The Registrant did not correct residues for field fortification recoveries.

e Raw data from the analysis of the used collars collected at the Day 10 sampling event was not
provided in the Study Report, so the values reported could not be verified.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements were
provided. The study sponsor waived claims of confidentiality within the scope of
FIFRA Section 10(d) (1) (A), (B), or (C). The study sponsor and director stated that
the study was conducted under EPA Good Laboratory Practice Standards (40 CFR
part 160) with the following exceptions: the quality assurance unit did not conduct
inspection or maintain records appropriate to the study; the commercial animal ration
used in the study was not analyzed for specific contaminants because none were
expected; and the drinking water used in the study was not analyzed for specitic
contaminants because none were expected.

CONCURRENT EXPOSURE STUDY: No
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WAS AIR SAMPLING CONDUCTED IN CONJUNCTION WITH SURFACE SAMPLING? No

GUIDELINE OR PROTOCOL FOLLOWED: The study was designed according to the US EPA
Standard Operating Procedures for Residential
Pesticide Exposure Assessment. It was reviewed using
using applicable parts of the OPPTS Test Guidelines
Series 875, Occupational and Residential Exposure
Test Guidelines, Group B: 875.2100 (dislodgeable
foliar residue), 875.2300 (indoor surface residue) and
875.2400 (dermal exposure). The study was designed
A compliance checklist is provided in Appendix A.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test Material:

Active ingredient: TCVP

Formulation: Hartz® Ultra Guard Flea and Tick Collar for Dogs, containing a nominal
14.55% (wt/wt) TCVP.

Purity formulation: 14.86% (assayed October 18. 2018)

Lot # formulation: PP26881 (Batch No. TS #14112)

CAS #(s): 22248-79-9

Other Relevant Information: ~ EPA Registration No. 2596-84.

2. Relevance of Test Material to Proposed Formulation(s):

The test material appears to be the same as the product described in the label for Hartz® Ultra Guard Flea
and Tick Collar for Dogs (EPA Registration No. 2596-84), containing a nominal 14.55% (wt/wt) TCVP.

B. STUDY DESIGN

The study protocol (No. 2911), signed by the Study Director on January 2, 2019, was provided with the
Study Report. There was one deviation from the protocol, involving the use of two gloves, instead of
three, on Group 1 dog MC4776 during the Day 10 petting procedures.

1. Site Description:

Test location:  The study was conducted at the BerTek, Inc. facility in Greenbrier, Arkansas. The
animals were housed in individual indoor runs (5 ft. x 4 ft.), which were cleaned
daily.

Meteorological Data:  Not applicable. Testing was conducted indoors. According to the Study
Report, artificial lighting was provided for approximately 12 hours, and
temperature and ventilation were maintained by the facility HVAC system.
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2. Animal(s) Monitored:

Species/Breed: Beagle or beagle mix dogs.

Number of animals in study: There were 9 dogs (5 male and 4 female) used in the study.
Age: The dogs were 4 to 6.5 years at dose administration.

Body weight: The dogs weighed 16.7 to 32.3 lbs at dose administration

Feeding:  According to the Study Report, dogs were fed once daily, approximately 1-2 cups of
commercial dry canine ration (Loyall, Adult Maintenance Formula, Nutrena). Water from
the Greenbrier city water supply was provided ad libitum.

Health: All of the dogs were in good health; no ectoparasiticides had been administered within §
months prior to Day 0. No clinical observations were noted in the dogs during the study
period.

Surface characteristics: The dogs were bathed with a non-insecticidal shampoo (BioGuard, Farnam)
and groomed seven days prior to the study. Hair density and texture were not
reported. The Study Report also did not mention whether hair/skin
observations were made.

Other products used: None

3. Physical State of Formulation as Applied:

The test substance was applied as an impregnated plastic collar.

4. Application Rates and Regimes:

Application rate(s): The test product (Hartz® Ultra Guard Flea and Tick Collar for Dogs) is a one
size fits all collar. Each collar was weighed prior to securing on the dog. The
collar was placed around the dog’s neck, adjusted for proper fit and buckled
in place. Once the collar was secured, the excess was cut off leaving
approximately 2 inches of collar past the buckle as per label directions. The
excess collar piece was weighed; the difference in the weight was referred to
as the initial collar weight. At the end of the study, the collar was weighed
again.

Application Regime:  Fach of the dogs was treated at the labeled rate. The collars were placed on
the dogs as per label instructions. The collar was first weighed, unrolled,
stretched to active, and then it was placed around the neck of the dog. The
collar was secured using the attached buckle and the excess portion of the
collar was removed. Two excess inches of the collar were left on in case an
adjustment for fit was needed. The excess portion of the collar was weighed
and measured and then discarded.

Application Equipment: The test substance was applied as an impregnated plastic collar around

the dog’s neck.
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Human Safety: Research personnel wore disposable gloves and aprons while handling the collars and
animals. Gloves and aprons were change between each dog.

Transferable Residue Sampling Procedures:

Method and Equipment:

Sampling Procedure(s):

Surface area(s) sampled:

Sampling Time:

Replicates per surface:

Three cotton gloves were placed on a mannequin hand. According to the
study protocol, the cotton gloves were dye-free and 100% thin woven
cotton. Two mannequin hands, one right and one left, were utilized
without prejudice. The mannequin hands (Flexible Soft Fake Hand) were
manufactured by HeroNeo. The same sampler was used for all petting
simulations according to the study protocol.

The researcher stroked the body surfaces of the dog with the mannequin
hand with a uniform medium pressure and motions that ran with the lay
of the hair coat. One petting simulation was comprised of three strokes
beginning from the head and ending at the tail base. The three strokes
included:

e One stroke on the left side (along the ribcage)
* One stroke on the back line, not avoiding the collar.
® One stroke on the right side (along the ribcage)

Petting motions were conducted using the palmar surface of the gloved
mannequin hand, with splayed fingers. Excessive amounts of hair
accumulating on the gloves due to the petting process were removed with
care (after completion of the entire petting simulation).

Nine dogs were randomly assigned to three groups (3 dogs each). Each
group had different assigned number of simulations. Dogs in Group 1
were petted for 5 simulations, dogs in Group 2 received 10 petting
simulations, and dogs in Group 3 received 25 petting simulations.

The cotton gloves were removed one at a time by grasping the glove at
the wrist and pulling the glove off the mannequin hand in such a manner
as to not contaminate the glove. Fach cotton glove sample was placed
directly into separate pre-labeled glass jars, sealed tightly with a lid.

The total surface area covered by the petting simulation scenario was not
provided nor was the palmar surface area of the gloved hand performing
the petting strokes.

The length of time to complete a single stroke or the entire stroking
procedure was not provided.

— Replicates per sampling time: Nine dogs were sampled at each interval.
— Number of sampling times: There were a total of 2 sampling intervals, including one
sampling event prior to application.
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Times of samphing: Samples were collected 4 days prior to treatment (-<4DAT) and 10 days afler
reptment (10DAT)

Rample Handling:

Afler the petting exercise, each glove sample was placed directly into separate glass jars. sealed
fightly with a id. A the end of the study, each collar used on the animals was collected, stored
separale confainers, and sent to the analytical tesiing Isboratory facility, Samples were shipped at
ambient conditions by FedEx First Overnizhy 1o the analytical Iaboratory (Hartz Technical Centerin
Carlstadt, NI The length of storage of the ficld samples prior to analysis was not reported.

Aunalviical Methodelooy:

The glove samples were extracted using S0 ml of acetonmitiile. Each sample
was nuxed on an avtomatic shaker o spproxamately 30 mumtes. An shiquot
of the extract was then analyzed by gas chromatography.

Exnaciion methnd{sy:

Samples of the pet collar from gach dog were also analvzed. Samples were

extracted with an acetone solution contaming ibutyl Phithalate (DBP). avan
infernal standard. Each sample was mixed on an automatic shaker for af least
2 howrs. An aliguot of the extract was then analyzed by gas chrowatography

Deetection methodish

with flame ionization detectinn.

Table 1 presents a summary of the typical operating conditions for the
analysis of samples of cotion gloves and pet collars.

Table 1. Suwmmary of Chromatesraphic Operating Conditions

Cotton gloves

Column temperature:

23090 for 0.5 mimyte 10 290°C for 1.0 nunule at
257 mm,

Dretectvr Teomperatore: b
Tector Temperature; 2439C
Indection Volume: 2.3 ul.
Carsier {Hed Flow Rate: Sl Smin
Split Batio: 50

Adr Flow Rate; 400 mlJmm

Hydrogen Flow Rate:

4% gl e

Pet oollars

Colommn temperatue,

_EC

Dretector Temperature:

Injector Temperature: 2350
Igechion Vohuue 1.8 ul
Carrier Flow Rate: & ol Smin
Split Ratioe jnl

Adr Flow Rate: 400 el Smin
Hydrogen Flow Rater 50 ml/nun

hethod validation: Residues of TOVE and DCA on cotton glove matrices were analyzed using
Method TM #543-0 “Determinations of Rabon (Tetrachloreinphos - TOVPy and
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Dicapryl Adipate (DCA) in Glove Samples used in Pet Collar Transferability
Studies.” Residues of TCVP and DCA 1in pet collars were analyzed using
Method TM #427-0 “Determination of Tetrachlorvinphos (Rabon), Dicapryl
Adipate (DCA) and S-Methoprene in PVC Pet Collars by Gas Chromatography
using a Capillary Column.” Method validation was not discussed for either
method.

For the cotton glove matrices, the limit of quantitation (LOQ) was reported to be
2.5 png/mL, equivalent to 120 pg/glove based on a dilution factor of 50 required
by sample preparation. The limit of detection was reported to be one half of the
quantitation limit (LOQ) or 1.3 pg/mL, equivalent to 60 pg/glove based on a
dilution factor of 50 required by the sample preparation.

For the pet collar matrices, the LOQ was not reported.

Instrument performance and calibration: For analysis of cotton glove matrices, a calibration curve
was prepared by injecting constant volumes of calibration
standard solutions. The calibration curve was created based
on linear regression. According to the Study Report, the
correlation coefficient for the standard calibration curves
for both components should be 0.99 or higher.

Quantification: Quantitation of residues in cotton glove samples was achieved using an external
calibration curve calculated by linear regression of instrument responses for the
reference substances at multiple concentrations. Quantitation of residues in pet collar
matrices was achieved by internal standard calibration.

Quality Control:

Lab Recovery: Concurrent laboratory fortified samples were not prepared. However, the
stability/transport samples were analyzed concurrently with the field samples.

Field blanks:  Field blanks were not used in the study.

Field recovery: Fortification samples were prepared four days prior to the application (-4DAT)
and on Day 10 after treatment (10DAT). Duplicate samples were fortified with
each analyte at three levels: 120 pg/sample (LOQ), 2,000 pg/sample, and 4,400
png/sample. At each fortification event, cotton gloves were placed in glass jars
and the fortification solution was added directly on each glove, followed by 50
mL of acetone. The sample bottle was sealed tightly and shaken using an
automatic shaker for at least 30 minutes. Fortified samples were handled, stored
and shipped in the same manner as the residue samples. Field fortification
recoveries are summarized in Table 2.
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Hecoveries
o

~4RAT 200G 2 107, 118 8.5 109 HEY
4408 2 fod, 113
120 p: I, 918

100347 2,004 2 120, 168 873 114 1056
4,400 2 104, 167
DUA 126 2 5.8, 11

~4AT 2,008 Z 1633, 164 1046 14 103
4400 2 988, 167
120 2 %2.5, 146

QDAY 2,000 2 1035, 103 2.3 103 160
4408 2 8.0, 160

Y Considered an outlier; not iocluded in the calenlation of average resovery,

Formulation: Hartz® Ultra Guard Flea and Tick Collar for Dogs, containing a nominal 14.58%
{wtiwty TOVP. According to the Cerntificate of Aualysis, the test product
contained 14.86% {wifat) TUVE,

Tank mix: Wt applicable.
Travel Recovery:  Travel recovery samples were not prepared.

Storage Stability: A separsfe stovage stability study was not conducted. Stovage stability was
evaluated by the use of Held fortified samples that were handled and stupped m
the same manney as the residue samples. Owverall average recovenies for these
samples ranged 98 £-103% for TOVP and 98-102% for DCA.

o BESULISAND CALCULATIONS

Residue Tronsfer Gloves dnalvsiz.

The Registrant reported the resulis in pg TOVPglove and pg DCA/glove for the pre~collar application {-
ADATY and post-collar application (10DAT) sanpling intervals without correction for fortification
revovenies. Glove samples collected prior to the application (-4DAT) did not bave sny detectable resudues
and are not discussed berein. TOVP residue from the Day 10 cotton glove samples vanged from 1.285 to
5827 pg DCA residues from Day 10 cotton glove samples ranged from 176 10 304 pg. The Registrant
calculated the percent transferable residues of TOVP using the average initial collar weight and the initial
% TCVP in the collar (14.53%). Average % transferable vesidues of TOVP were 0.11% for Group 1 {8
petting simulattons}, 6. 1% for Group 2 (10 petting stoulations), and 8.17% for Group 3 {25 petimg
siomilations).

Versar comrected the Hield samples using the 10-DAT feld fontification recovernies. Residues 660 ug
were corrected for the average low level field fortification recovery (87.3% for TOVP and 82.5% for

DCAY residues »2 800 ug were comrected for the average lugh level field fonification recovery (106% for
TCVP and 100% for DCAY, and residues between 600 pg and 2,800 pg were corrected for the average
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mid-level field fortification recovery (114% for TCVP and 105% for DCA). Versar calculated residues in
ng/glove, ng/cm® of dog surface area, percent of initial TCVP in collar, and percent of applied dose
transferred. The surface area of the dog was determined using the following equation:

Surface area of dog (cm?) = (12.3*((animal body weight (Ibs) *454)"%))

The difference between the initial collar weight and the end weight was multiplied by the percent active
ingredient in the collar (14.55%) to calculate the actual dose applied. The actual dose applied ranged from
0.052 t0 0.2639 g ai (51,914 to 268,622 pg ai). In addition, Versar calculated the initial TCVP in the
collar by multiplying the percent active ingredient in the collar (14.55%) by the initial weight of the
collar. The initial TCVP in the collar ranged from 2.52 to 3.05 g ai (2,524,192 to 3,048,429 pg ai).

Measured residues (ng/gloves) detected in each glove sample (outer and inner cotton gloves) collected on
10DAT are shown in Table 3. Each sample consisted of three layers of cotton gloves on a mannequin
hand. For all samples, the outermost glove contained most of the residue. The second glove contained
little or no residue, and no detectable residues were found on the third glove. Table 3 also provides for
each replicate the total gloved mannequin hand residues (outer cotton + two inner cotton gloves) in
ug/gloves, percent of initial TCVP in collar, percent of applied dose transferred, and pg/cm? of dog
surface area. Table 4 provides a summary (average and standard deviation) of these results for each
group.

The highest average residues of TCVP occurred on gloves after 20 petting simulations (Group 3) at
4,527.5 ng/gloves (5.98% of applied dose and 0.886 pg/cm?). The lowest average residues of TCVP were
observed on gloves from Group 2 (10 petting simulations) at 2,512.9 pg/gloves (1.53% of applied dose
and 0.456 pg/cm®). For DCA (Table 5), average residues were highest on gloves from Group 3 (20
petting simulations) at 473.9 pg/gloves. The relative ratio of TCVP/DCA ranged from 7.0 to 14.5; the
highest average ratio was observed in Group 2 at 12.9.

Percent transferable residues of TCVP based on the initial TCVP in the collar ranged 0.049% to 0.228%;
average percent transferable residues of TCVP were 0.098% for Group 1 (5 petting simulations), 0.086%
for Group 2 (10 petting simulations), and 0.167% for Group 3 (25 petting simulations).

Percent transferable residues of applied TCVP dose ranged 0.93% to 6.83%; average percent transferable
residues of applied TCVP were 2.38% for Group 1 (5 petting simulations), 1.53% for Group 2 (10 petting
simulations), and 5.98% for Group 3 (25 petting simulations).

“ollar Analysis:
The Study Report also presented the results of the analysis of the used collars in percent of TCVP and
percent of DCA after the test; the raw data from these analyses were not reported. According to Table 4
of the Study Report, the percent TCVP in the collars after the test ranged from 10.3% to 14.7%; the collar
used on Group 3 dog MC4114 showed an increased in the % TCVP and was excluded from the analysis
of the reduction of TCVP in the collar over the Day 10 sampling period. No explanation was provided in
the Study Report regarding this finding. The percent loss of TCVP was reported to range from 1.4% to
4.2% (average of 3.09%).
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1. DISCUSSION

A. LIMITATIONS OF THE STUDY:

The following issues of concern are noted:

e Laboratory fortification samples were not analyzed at all. Typically, laboratory fortification
samples are performed with each sample run as a check against losses that occur during
laboratory operations (extraction, cleanup, analytical measurement). However, field fortified
samples were analysed concurrently with the field samples.

e The characteristics of the mannequin hand were not reported, such as type of plastic and surface
area.

¢ The amount of pressure applied to the mannequin was reported as “medium,” with no
quantifiable measurement reported. The same sampler was used for all petting simulations

according to the study protocol.

e No information was provided on the fate of the product once it is applied. The samples were
analyzed for parent compound only (TCVP).

e Cotton gloves were used to the collect the samples. No absorbency data were presented to
quantify the difference between cotton gloves and bare hands.

e The study was conducted using only one breed of dog.

e There was only one sampling interval after application of the collar.

e Storage stability was demonstrated by the analysis of field fortified samples handled, stored and
shipped in the same manner as the residue samples. However, the length of storage prior to
analysis was not reported for the field fortified samples or the residue samples.

e The Registrant did not correct residues for field fortification recoveries.

e Raw data from the analysis of the used collars collected at the Day 10 sampling event was not
provided in the Study Report, so the values reported could not be verified.

B. CONCLUSIONS:

The Registrant and Versar calculated similar transferable residues. The slight difference is most likely
due to Versar’s use of %2 LOD for those values assayed at less than the LOD. The Registrant reported total
residues as the sum of detectable residues on each glove. In addition, Versar corrected residues for field
fortification recoveries; the Registrant did not correct the measured residues.
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Table & B VP Beacidues B Cattun Uloves Folliwing Pettne Simulutionc o Tovated Doss Ten Pave &ty Treatment (1004 1)

Meavured Brondue on Gloves - Caneoted &2

Antmal | Ininal Lng dovel Tomi Restdue
Ammad | Y L SRR L Actusl Dose e sove) 2 o inatial | % of wpplied
e Swbees 1 B0 RGy T L T
Cnoun s 1 Wiy n Cotlad Anplinds e e e
e e S i aad o ' corbure wea | tmmderred® 1 wanciomed’
Fo g ab G Cibp 28 wlds
. MOL461 347 5376 1 aines | 149803 37966 CLOD <LOD I886.6 0,542 4098 141
(5 petting MOATTE 1687 4000 | 1524197 108863 2823 % 164.8 - 29883 5731 0,118 2.7%
stmtdations} |7y -cang 285 983 2831093 46645 19853 1502 <LOT 21634 5371 0.076 2,56
, OIS | 239 5184 | 2830426 | 140218 $555.0 <LOD <LOD 55258 0,702 6,128 3.8
{1 petting MOL082 323 G280 | 3048428 1 268612 24487 ST LD 3408, 0,300 5.082 .43
simulations) [Ty opyn 248 5303 | 1881845 129596 1346.9 LT <L 1406.9 0,265 0.049 1.09
. MCA574 204 4839 1 2540333 CA66G 55718 1844 <3O0 $783.6 124 0,228 885
25 petiing MO293E | 264 ss34 | 2819819 85803 48736 1520 LD SO%3.4 0,913 0178 582
simulitions}  Cyeoiy 1 261 468 | 2906828 $1014 6805 LD CLOD 3740.3 0,501 7.4 538

1. Duittel TOVP is hased on & 14.55% nomiva] voncentoation in the collar = initial weight of collar®0.1453

4 Apphed Dose o based va v 14.55% of nonunal coller spplivatinn = {tnitial weight of coller punus weight of collar at end of study) * 0.1455

3 LOD = 60 pgfglove and LOG = 120 peiglove. When residuss were reported ax foss than the LOD, Versar maed v value of 1 LOD {60 py'alove} in the exloulations.

4. Resudoes were corrected for field fortifivation recoveries. Residoes 2880 py were corvected for the average low lovel Beld fortification recovery {(R7.3%): residuss »2,800 pp were
corseeted for the sverage hgh level feld fovtification reonvery {106%); and residues between 600 pg and 2 800 ng wers cowrected for the average nid-level feld fonification reoovery
(114%}

5. Totsd Besidoe (up/aloves) = onter cotton glove #1 + humer glove #2 4+ lorer glove 83 {pgislove). Totnl Residue (ugfom™ = Total residoe on all 3 gloves / cn? body sarface ares of the dog.

fo %% of tnntial TOVP tosuaferred = Residue (ugsample) { inattal TOVP 18 eollar {ug a8} Y 1K

T % of applied doss transferred = Residue {ngfamplel 7 spplied sdose {pg w1 ¥100

8. Umly two gloves were nsed on Groap 1 dog MO4TYE dartng the Day 10 petting procsdirss,

3

%
£43
k3
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Table 4. Bupunary of TOVE Beohlies fram Cotton Gloves Following Pettane Simulations o Treated Doos

Towl Besihee

T R a5 nlaninal e Solannhiad o
1w ploves HZ R HRby SR EE Aien ansfened mansiaredt
of dow
i Standard A Btandaed e Staadand s Btanrard
4 22 | Devintion e Devition e Drevistion e Devation
3
{5 petting w700 | 4420 0.548 2180 0.098 o021 138 0.43
sumalaions)
2
{10 petng EAS PR FHO0 5 3.455 3244 $.088 3,048 1.5% (.91
sipaulations)
%
{35 petting 4837 .8 1580.8 1 RES 8,371 1167 8068 508 478
siplations}

%% of sittad TUVP mansforred = total ug 2t in all gloves of one dog 7 g af indtial TOVR in collar

Note: Totaly represent s of three oot gloves
®
¥ u of apphed dose tansferred = total pg of 1o 8l ghvwes of one dog 7 pg o applied to e dog

Table 8 I A Besidues from Contan Cloves Eollowing Pettine Shmulations to Treated Thoos Ten Davs Al

Treatment (10DAT
Afesaured Restdor on Gloves - Comreoted 70
ipgglovey ,
L Tordd Revdie? Batio
Aatnal g , , _ : , o . e
Tharer Comon | loner Cotton o oo | (ieisloness | BOVBITM
Cilone o Oilove u2 Ciloeop B8
. MO1461 46,9 <LOD CLEOD 306.9 X
{5 peiting MCATTS 1760 LD - 206.8 14.3
ssamlations) MOSE3 184.2 SLOD <LOD 244.2 8.9
MO3326 123.8 <L SLOD 283.8 128
{101 petting MO1652 1856 <LOT LD 2456 102
sinulations) MCD34S SLOD “LOD <LOD 9006 15.6
" MOETS 4913 LD <LOD 5513 1015
{25 petting MOIGAS 504.2 <LOD “<LOD 5542 9.0
simulations) MO 14 2461 <LOD <LOD 3061 9.0

1. LOD =60 pgiglovs mad LOQ = 120 py'glove. When residuss were reported as less than the LOD, Verser vsed n
vatue of ¥ LD {60 pgiglove) i the caloulations.

Residues wens sorreeted for field fonifioation revoveries, Besdues <060 pg were oormested for the sverage low level
Freld Rortification yecovery {82 5% residuss 22 800 pg were corrscted for the sverage high level field Botification
resaveery {109 and resadues between 43 pg and 28300 pg were corrested fow the average nuid-level ficld
Sartifiontion repovery (105%)

Toral Besidne {ng'eloves) = saer cotton glove #1 + buer plove #7 4 inmer glove #3 {ug/dovel.

Batio TOVPDICA = TOVE Bestdue {ughemplel 7 DOA Residus {ppsangde)

Crdy twe gloves were used vn Group 1 sdog MO4TTE durtag the Day 14 petiing procedures.
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